> уд. RAM (= A) © 1% 
L/RPU “а 
я ме. „їз 
C Grey С 


Ауа е 


ECL КРИ a, Vos RA My 
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ERT Cs 

cC F UV 

PS grt ees = 

GE ut. LAT 


FASS 


38 
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COMPUTER IMAGE TFRMINAL 
SPECIAL CHARACTERS RECFIVED BY TERMINAL 


DG ESCAPE 
CONTROL SEQUENCE FUNCTION 


BELL 

CLEAR PAGE 

CLEAR TO END OF PAGE (INC. CHARACTER AT CURSOR) 
CLEAR TO END OF LINE (INC. CHARACTER AT CURSOR) 
START BLINK FIELD 

END BLINK FIELD 

CURSOR UP 

CURSOR DOWN 

CURSOR LEFT 

TRANSMITS ESCAPE 

LINE FEED 

CURSOR RIGHT 

CURSOR HOME 

CURSOR POSITION REPORT 


t3 tg > tj з) PS еч: 
ar 


нд EH 4 €4 034 N =; O Z= PS t*qa 
mc 


CHANGE BAUD RATE 1 
CHANGE BAUD RATE R *SEE PAGE 2 
SEND CURSOR POSITION TO HOST 
XLINE»XCOL? SET CURSOR POSITION 
SET ALL LIGHTS OFF 
| SET ALL LIGHTS ON 
<H><H> SET 1 LIGHT OFF 
#<H><H> SET 1 LIGHT ON 
$ REPORT LIGHTS OFF 
% REPORT LIGHTS ОМ 
b DISABLES CONTROL PANEL 
С 
5 
T 
T 


е 
“Оно —— 


ENABLES CONTROL PANEL 
SEARCH AND CLEAR BLINK FIELD 


(*) SET ERROR CHARACTER * *-A-I 
U CLEAR MATRIX ERRORS 
V CLEAR ERROR LINE 
y (sss) OUTPUT ERROR # 
X(#) OUTPUT VIDEO ВАТЕ #=0-3 
Y(#) OUTPUT DIMENSION #=0,1 


NOTE: There are two ways to produce many of the control functions such 
as clear page, etc. One emulates Data General terminals, the other 
Teleray. The terminal will respond at all times to either. The codes 
produced by the keyboard are Data General standard. Control codes are 
Single key codes wheras ESCAPE se uence begin with ESCAPE followed Ту 


a sequence. 


k. НІН CORPORATION 
Ë ; à 


= — ee 


4 


е. .. DIGIT £-F 


*CHANGE BAUD RATE TO ECLIPSE OR TO RPU CONTROLLER 
*ESC [#-CHANGE BAUD RATE TC ECLIPSE 

*ESC \#-CHANGE BAUD RATE TO RPU 

*WHERE # IS AN ASCII CHAR DEFINED AS FOLLOWS 


* # = @ THEN BAUD = 16 X EXTERNAL CLOCK 
* # = 1 THEN BAUD = 5@ 

x # = 2 ТНЕМ BAUD = (42 

as # = 3 THEN BAUD = 110 

Ы # = 4 ТНЕМ BAUD = 135.5 
Я # = 5 THEN BAUD = 152 

ж # = 6 THEN BAUD = 500 

* # = 7 THEN BAUD = 600 

x< # = 8 THEN BAUD = 1220 

Е # = 9 THEN BAUD = 1802 

Ж # = : THEN BAUD = 240% 

i # = ; THEN BAUD = 5692 

= # = < THEN BAUD = 4800 

ш # = = THEN BAUD = 7200 

ы # = > THEN BAUD = 9620 

* # = ? THEN BAUD = 19.2K 


THERE ARE FOUR SHIFT CONTROL (EXT) FUNCTIONS 


| EXT 0 - OFFLINE MODE 
° EXT Е - ONLINE TO ECLIPSE 
EXT R - ONLINE TO RPU 
EXT 8 - TRANSMIT BREAK TO ONLINE PORT 


е 


MEMORY МАР 


с 


ADDRESS LOCATION COMMENT 
0000-03FF 6809 PCB Ram-Zero Page, Stack, User 
0800-0Bff sk 6809 PCB Ram-User 
Coe oo - OF FF 
— 9000-9003 ECL/RPU Interface 6551-Eclipse Communication Port 
9004-9007 ECL/RPU Interface 6551-ЕРІ) " " 
9100-91 1ҒЕ Control Panel Interface 9100-9101-CP Воага 0 


9102-9103-СР Board 1 
9104-9105-СР Воага 2 
9106-9107-СР Board 3 
9108-9109-СР Воага 4 


9820-982Е 6809 РСВ 6522-U22, Shaft Encoders 

9840-984F 6809 PCB 6522-U19, Keyboard 

9880-9883 6809 PCB 6551-U18, Debug Port 

А000-АВЕЕ САТ Controller РСВ A000-A3FF Control Registers 
ASOO-ABFF Video Ram 

Q^: ECL/RPU Interface Ram-Save Video 
E000-EFFF 6809 PCB Rom O-Control Panel Key Data 
F000-FFFF 6809 PCB Rom 1-Тегт1па1 Program 


Жайы Лар а wt mh АА] родов "V 


— 
m 


N 
о 


"————ÓPÀ o>... 
с 
о 


v10-84481-Sc6 


COMPONENT SIDE 


“5 Volts OC (Bussed) 
Digital Ground (Bussea) 
*$ Volts OC 


Low Order Data Bus 
Low Order Ома Ous 
Low Order Data Bus 
Low Order Ома Bus 


Low Order Address Bus 
Low Order Address Bus 
Low Order Address Bus 
Low Order Address Bus 
Low Order Address Bus 
Low Order Address Bus 
. Low Order Address Bus 
Low Order Address Bus 


Write to Memory оғ 1/0 
VO Address Setect 
МО Expansion 
Retresh Timing 

CPU Status 

Bus Acknowledge 
interrupt Асатомевде 
Wait Request 

System Reset 

Clock trom Processor 
Prority Crain Out 


ыш 


‘5 Voits ОС (0usseó) 
Digital Grouna (Bussea) 
*$ Vons ОС 


High Огде, Data Dus 
High Order Ома Bus 
thon Order Data Bus 
High Order Ома Dus 


High Order Adcress Des 
High Order Address Dus 
High Order Address Dus 
Hign Order Address Ous 
thon Order Address Bus 
High Order Address Bus 
High Order Address Dus 
High Order Adoress Bus 


Read to Memory or I/O 
Memory AGdress Select 
Memory Expansion 
CPU Machine Cycle Sync 
CPU Status 

Bus Request 

interrupt Request 
Non-Mastable Interrupt 
Push Oulton Reset 
AUX Timing 

Priority Crain in 


AUX Ground (буззесі 
AULT Negative {+ 


sng pJepueis 
auejdyoeg jaued 19014499 


ё нар a= `" 
—— RR EL UN 


vow 04:1 


о8о 


Saree OH KH ее роо оо оОоососо О о оо О Е М AS 
—————--060000000————-—-———ooocoo0 oc00|n»» 15 Abs 


--- ососв--7-о0000----соово--- о 0 о О|дре р Aba 


-0909--99--о9--о0--о0--006--о0--- оо |арв 


£02. Sub: СА ADDRESS Lo 


CUSTOME 2 oe ЕКЕ е) 
NAmE f Co : 
Fo + 12:12) с. зл сы 
ROM +b 4\20 


Abi2 
АВ/| 


II 


MEMOLY ASS 


MENT 


Ex fa a Pion: o ry 
Extend. Ч. 


b T /o 
Ехуд Memora 


. Externa TE 
Rom d | 

_ Ром 6 

- kom 


6809 CHANGES 
BLUE WIRE 


. STRAP FOR 2732'5 


Locate jumper E 
Cut etch from E to 2 
Install jumper from E to 1 


INSTALL UPPER RAM 
Install 2114's into U5 & U6 


GROUND DSR/ ON 6551 TO PREVENT SPURIOUS INTERUPTS 
Connect 018-17 to 018-16 


. PROVIDE CLOCK SIGNAL ON STANDARD BUS PIN 49 


Add wire from U15-4 to U16-9 
" " " U15-16 to 25-4 
н n " 25-4 to STD Pin 49 


. PROVIDE 3.684 MHz CLOCK ON STANDARD BUS PIN 50 


Add wire from U13-3 to STD Pin 50 


PROVIDE NMI/ FROM 6551 TO 6809 FOR DEBUGGER 
Cut etch from U15-5 to Z6-8 
y " " U15-5 to 012-2 
Add ІМ4148 diode from U15-5 to U12-2 
Add wire from 76-8 to 1012-2 


Isolate 018-25 from 3 IRQ/ etches at pin and reconnect 3 etches 


Add wire from U18-26 to U12-2 


R 


COMPONENT VALUE 


Cl, З М LL he l0ufgd/20v 
C3 74273 17 0.1 «аға 
C8 Si. pt 

C9 33 pf 


D1-9 1N4148 


21 16 ріп jack 
72 50 pin jack 


01,2,4 МР56531 
Q3 MPS6534 


53022 
адраса 
аа аратары 


R1,2,9,14,15,17 3.4K, 1/4 и 
R3,4,13,16 330 S 
R5,7 1000 : 
R6,12 33K a 
R8,10,11 100 ы 


Ul1,2;10,11,14,15 7415244 
13:16 745288 
04,5,6,7 2114LC 
U8,9 2708, 2716, or 


2732 
U12 6809 
U13 74LS74 
U17 4N27 
U18 6551 
w 9 019,22 6522 
x U20 74LS132 
ъа Z 
ее š 3 | | | | Ү1 3.6864 MHz 
к Э - a d 
qnx BE ". “ ad ( / ( е ка: zi 21, 2 4.7K SIP, 6 
тейт а - "ыч pin 
сез ысыла ‘i Be 8 8 à 9 $ Tes з 23,1,5,6 4.7K SIP, 10 
- ^» C 9 | 83 ріп 
8 ` @ 3 
ад £ % 3 
№ 2s 
, 9 3 
= = 2 
е... - Ф 9 9 
Ес. ол 99 
.20000000000090900€ ©=© 
49 50 
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KEYCP.MS 12:20:39 23/24/82 АТА CORPORATION PROPRIETARY MATERIAL 


C.I. TERMINAL KEYBOARD DESCRIPTION 

5/14/81 B. UNDERHILL 

3/24/82 REVISED AND DELIVERED TO CI FOR TEST 

EACH ENTRY IN THE TABLE CONSISTS OF 1 LINE DESCRIBING 
1 KEY. THE FORMAT IS: 


K NAME,INTTYPE, INTID,ID,MODULE,KSZ,KSA 
EX: K NUMBER.SEU257,4,.7,£4, 15,19 


NAME: THE KEY NAME. NO SPACES MAY BE USED. WHERE А 
SPACE IS WANTED, USE UNDERSCORE INSTFAT. 

ІМТТҮРЕ: INTERNAL TYPES, 256 THRU 265 

INTID: INTERNAL ID#, Ø THRU 999 


* Тр: SWITCH LAMP ID#, 1 TERU 254. IF THIS IS 
* 774000, DO NOT ENTER THE ІЛМЕ. 
ж MODULE: MODULE NO, 1 THRU 5 
* KS#: SWITCH POSITION. THE 2 KS NUMBERS MAY BE 
i IN EITHER ORDER. KS NUMBERS ARE 1 TERU 16. 
* THERE MUST BE NO SPACES IN THE LIST OF PARAMETERS 
* FOLLOWING "К. 
* THE LIST DOES NOT NEED TO BE IN ANY PARTICULAR ORDER. 
ж THE LIST MUST BE TERMINATED BY FCB SFF 
K MACR 
FCB \4+$82-1 MODULE 
FCB \3 ID# 
IFNC \1,2 
FCB \1-256 TYPE, LESS 256 
ENDC 
vi IFC 51,2 
FCB $FF 
ENDC 
FDB M2 INTERNAL ID 
FCB KS\5+KS\6 WORD#/BIT# 
РОС р” МАМЕ 
ENDM 
OPT G,MEX 
KS1 EQU. @ DEFINITIONS OF KS NUMBERS 
KS2 EQU 1 
KS3 EQU 2 
KS4 *QU 3 
KS5 EQU 4 
KS6 EQU 5 
KS? EQU 6 
KS8 EQU 7 
KSS EQU 700 


KS12 EQU 62Q 
EMI ЕСУ 0046 
KS12 EQU 400 
KS15 EQU 12Q 
KS14 EQU 209 
К515 EQU 500 
KS 16 EQU 52Q 


KSX EQU 1200 DUMMY 
ғ ORG 55000 
РОВ KKREP POINTER TO ВЕРҒАТ-КЕҮ5 TABLE 
ККТАВ К 2,256,2,0,1,Х,Х DUMMY ENTRY FOR ID#Z 


* 


FOR UNDEFINED KEYS 


PAGE | 
B n CORPORATION / 


д 
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KEYCP.MS 


12:20:39 03/24/82 


* THE LIST STARTS HERE 


bi FUP MR E RAUM. Qui O doloe ДИНО қыла ақ И Udo РН: 


.ACT PARAM,257,19,22,2,3,12 
.ADJUST COLORS,257,363,64,3,6,14 
„АОЗТ SEC ,257,8,11,2,5,13 

„АМР 1,262,422,119,4,4,14 

.АМР 2,260,401,120,4,5,14 
.АМР75,260,422,121,4,6,14 
.АМР74,260,425,122,4,7,14 

“АМР 5.262 ,404,123,4,8,14 

„АМР 6,260,425,124,4,8,9 
"ANIMATE, 256,2,2,1,3,16 

wART, 257,116, 43, 1, 4,13 

AUTO 5Е0,257,5,8,2,2,13 

.AUX SIG 1,262, D 147,5,8,16 

AUX SIG 2,268,866,207,5,7,16 
„AUX SIG 3,260,807,208,5,6,16 
.AUX SIG 4,260,808,209,5,5,16 
“AUX SIG 5,260,860,216,5,4,16 
AUX 516 6,269,810,211,5,35,16 
“BLEND ,257 .232,58,3,5,14 
WBLUE,267,5,193,5,5 10 

.BLUF 1,258,3,71,5,8,10 

.BLUE 2,258,6,74,5,7,10 

„BLUE 3,258,9,77,5,6,10 

BLUE 4,258,12,80,5,5,10 

.BLUE 5,258,15,923,5,4,10 

.BLUE FG АМР,260,707,144,4,1,14 
“САМ K,267,1,189,3,4,11 

САМ АОХ 1,267,7,195,3,4,12 

„САМ AUX 2,267,8,196,5,4,16 

“САМ В,26?,2,190,3,4,14 

“CENTER X,259,8,91,5,5,9 

¿CENTER Y,259,9,92,5,5,12 

"CENTER 2,259,10,93,5,5,15 
“COMPAS ,259,11,94,5,2,9 

. CONTROL,256,1,1,2,3,16 
LCREATR,257,2,5,2,1,15 

.DEACT PARAM,257,18,21,2,4,12 
“DELETE FAIR, 257,115,42,1,1,15 
‘DELETE GROUP ,257,21,24,2,2,12 
“DELETE KF ,257,103,30,1,3,9 
.DELETE NODE, 257,17, 20,244,410 
“DELTA PHASE 3,260,602,133,4,6,16 
.DELTA PHASE 6,262,605,136,4,8,15 
.DELTA PHASE 1,266,60€,131,4,4,16 
.DFLTA PHASE 5,260,604,155,4,8,16 
.DELTA PEASE 2,260,601,132,4,5,16 
.DELTA PHASE. 4,260,605,154,4,7,16 
.DEPTH,262,122, 106,5,5,13 

.DEPTE FG AMP,260,702,139,4, ,2,16 
.DETACE ЕМС,257,150,57,5,1, 
IDIMEN,257,12,15,2,2,9 

IDISPLY PHASE,257,127,54,1,3,13 
.DOWN,257,12€,47,1,2,16 

.ЕХ BLANK,262,3,156,3,2,12 

“FETCH KF,257.123,59,1,1,9 

с 1 X76 2,265,3,177,5,4,12 

“FG 2 XFG_3 ,265,5,179,3,4,15 

„РС 1,265,1,175,5,5,15 

FG 2.265 ,2,176,3,5,9 
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OPC, з. 2655 2 178.0. 0.15 

.ҰС 4,265,6,180,5,3,15 

ЕШ 5,265,7;181,2,4,12 

PO 76,265 ,8,182,5,4,9 

FINE INC,257,129,56,5,1,15 
“ЕІІР;257)128,55,1,5,15 

“FORWARD ,257,300,61,3,6,10 

FREQ. 1,260 ,322,113,4,4,11 

.FREQ 2,262 ,301,114,4,5,11 
-FREQ 3,262 ,302,115,4,6,11 

“FREQ 4,260,823,116,4,7,11 

.FREQ 5,262 ,304,117,4,8,11 

FREQ 6,260 ,395,118,4,8,13 
25,257 ,107,34,1,2,12 
,0%7,5287,3,6,2,2,15 

[GREEN ,267,4,192,3,2,14 

.GREEN 1,258,2,70,5,8,14 

„СВЕЕМ 2,258,5,72,5,7,14 

.GREEN 5,258,8,76,5,6,14 

.GREEN 4,258,11,79,5,5,14 

„СВЕЕМ 5,258,14,82,5,4,14 

“GREEN FG АМР,260,706,143,4,1,12 
“GROUP, 257,22 ,23,2,1,10 
.HBLST,260,3,102,4,5,15 

.HBLST FG АМР,260,708,145,4,5,11 
.НВІн,260,4,125,4,4,15 

.HBIW FG AMP,260,709,146,4,2,14 
HEIGHT,260,121,105,5,4,13 

(ҢІ FREQ E SNC,263,4,170,3, Г EL 
"НТ FREQ $.5NC,262,3,169,2,7,15 
.H0fD,257,109,36,1,5,12 
.HORIZ FG AMP,260,701,138,4,2,11 
.INCLNT,259,12,95,5,2,12 
.INSERT,257,117,44,1,2,15 

.INTENS ,262,123,107,5,23,10 
.INTENS РС АМР,260,704,141,4,1,16 
“ІМ RANGE,257,15,18,2,5,12 

„КЕЁР IT,257,302,63,3,8,14 
.LEFT,257,121,48,1,4,16. 
“LINEAR ,257 ,108,35,1,4,12 

.LOAD МЕМ,257,23,26,2,4,9 

.10% FREQ,263,1,167,5,7,13 
.LUM,267,6,194,5,3,16 

.МАСМҒҮ SIZE, 262,823, 152,5,6,13 
„МАКЕ КҰ,257,124,51,1,2,6 
.MANUAL SEC ,257,6,9,2,3,13 

.MASK1 RADIUS, 262,224,112,4,6,13 
.MASKZ_ANGLE,262,203,111,4,5,9 
.MASK2 RADIUS ,260,202,119,4,5,13 
.MASK3_ANGLE, 268 ,201,129,4,4,9 
.MASKS RADIUS ,266,206,168,4,4,13 
“MED FREQ ,263,2,168,3,7,9 

“MERGE, 257, 222,60,3,5,16 

“MOVE ALL K?,257,102,29,1,5,9 
‘MOVE KF,257,101,28,1,4,9 
"MOVE PARAM,257,194,21,1, 
„МАМЕ SCENE ,257,14,17,2,2 
"МАМЕ SEC,257,13,16,2,1,1 
.N0DE,257,16,19,2,5,10 


.NUMBRR SRC,257 Am Ea d I 
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.0VRLAP,261,1,152,3,2,11 
.PERSPT,260,805,152,5,7,15 
.PHASE 1,260,500,125,4,4,12 
.PHASE 2,26€,501,126,4,5,1€ 
.PHASE 3,262,5%2,127,4,6,12 
„PHASE 4,262,503,128,4,7,10 
.PHASE 5,260,504 ,129,4,8,10 
‚РНАЗЕ 6,262,505,132,4,8,12 
.PLAYBACK,256,4,4,5,7,11 
.PRINT,257,40€,68,2,4,15 
.PROPRT X,259,2,85,5,6,9 
.PROPRT Y,259,3,86,5,6,12 
.PROPRT 2,259,4,87,5,6,15 

.PS LIN ,257,114,41,1,5,10 
.PUSE,257,125,52,1,4,15 
.RED,267,5,191,23,3,11 

ВЕ) 1,258,1,69,5,8,11 

„RED 2,258,4,72,5,7,11 

.ВЕП 5,258,7,75,5,6,11 

„ВЕР 4,258,12,78,5,5,11 

„ВЕР 5,258,15,81,5,4,11 

.RED FG AMP,260,705,142,4,1,11 
.REMOTE,257,5307,197,2,5,0 
.RENAME,257,11,14,2,3,15 
"ВЕЗЕТ, 257, 206,67,3,7,14 
REVERSE, 257,301 ,62,3,8,12 
.RIGHT,257,122,49,1,5,16 
.В0ТАТЕ,259,13,06,5,2,15 

oh. FS,257,112,39,1,2,10 

В LIN,257,113,40,1,4,10 

‚В SF,257,111,28,1,3,10 
,В75Ғ5,257,112,57,1,1,10 
.5АҮЕ,257,10,13,2,5,15 

.SCENE_ EDIT ,256,3,3,3,5,11 

“SEC CÁMERA,257,9,12,2,1,9 

.SEC OVRLAP,262,2,155,3,2,14 
.SELECT NODE,257,118,45,1,2,12 
«SELECT SCENE,257,120,27,1,1,13 
.SEL BLUE FG,262,327,164,3,1,10 
.SEL DEPTH Ғ0,262,302,159,2,1,15 
.SEL GREEN FG,262,326,163,3,1,14 
.SEL HBIST *C,262,308,165,3,2,13 
SEL HBLW FG,262,369,166,3,2,9 
.SEL HORIZ *6,262,301,158,3,1,12 
.SEL INTENS FG ,262,304,161 ,5,1,16 
SEL RED Ғ0;262,205,162,3,1,11 
SEL VERT Ғ0,262,505,162,2, ae 
.SEL WIDTH FG, 262,320,157 ,341,9 
„SET РС 1,266,1,185,3,5,13 

.SET PG 2,266,2,184,5, 5,9 

SET FG_3,266,3,185,3,5,12 

.SET FC 4,266,4,186,3,5,15 
,5ЕТ РС 5,266,5,187,3,6,13 
.SET FG б ‚266,6,1а8,5,6,9 
,5Ғ,2577106,35,1,3,12 
5Ғ5,287,105,52,1,1,12 
.517Е,256,1,84,5,2,13 

» SKEW-XY ,259,5,88,5,3,12 

SKEW X2,259,7,90,5,3,9 

,5КЕн 7Х,259,6,89,5,5,15 


олар д CR S S N š N S РЯ РЯ РЯ РЯ PS р > PS РЯ раі РЯ FY РЯ PS РЯ РЯ PS РЧ 


РСВ $FF 
ж TABLE OF REPEATING KEYS 


12:20:39 03/24/82 АТА CORPORATION 
-SPUCIALASEC, 257, 7410, 24518 
.ЗРЕС ВІАМК,262,1,154,3,2,16 
.SPLICE,257,221,59,3,5,10 
.STEP,257,3€5,66,3,7,1€ 
.$70P,257,324 ,6542,7,16 
.81082,0,0,198,2,5,10 
.5Т0В2,0,6,190,5,2,12 
(5Т084,0,0,222,5,2,15 
.57085,0,0,221,3,6,12 
5ТІВ6,0,0,202,5,6,15 
.5Т/В7,0,2,205,4,5,10 
.STUB8,2,0,204,4,3,16 
.STUB9,0,0,205,5,2,11 
.STUB10,0,0,206,5,3,14 

.TRNSLT X,259,14,97,5,4,9 
.TRNSLT.Y,259,15,98,5,4,12 
.TRNSLT 2,259,16,99,5,4,15 
.UP,257,119,46,1,1,16 

.VANISE PT X,260,801,148,5,7,0 
.VANISH PT Ү,260,802,149,5,7,12 
.VANISE SIZE, 260,80 151, Bn 33 
.ҮВ157,260,1,100,4, 
-VBLW,260,2,101,4,4, i2 

VERT FG АМР,260,705,140,4,2,10 
.VIDEO RÁTE,257,22,25,2,3,9 
„МЕМ 1,264,1,171,5,8,13 

.WFM 2,264,2,172,2,8,9 

.ИРМ 3,264,3,173,3,8,12 

„МЕМ 4,264,4,174,3,8,15 
.WIDTH,262,120,104,5,2,13 
.WIDTH РС АМР,260,700,157,4,2,14 
.XCHNG,257,126,55,1,5,15 

END OF LIST 


% FOR EACH REPEATING KEY, PUT THE IDA IN THIS TABLE 
ж TERMINATE THE TABLE BY $FF 


KKREP FCB 62 REVERSE 
FCB 61 FORWARD 
FOB $FF 
END 
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СЕТ Controller Card 
CES 97098 
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FEATURES 
e. Fully programmable display and cursor 
` format. 


e Full alphanumeric and limited graphics. 

e Full ASCII character set with descended 
lower case. 

е 7x9 dot matrix characters. 

е Inverse video and blink on a per-character 
basis. 

е Programmable start address for scrolling. 

e Up to 80 characters per line with standard 
horizontal sync. 

€ Interlace or non-interlace scan. 

External light pen capabilities. 

e Single +5 volt supply. 


APPLICATIONS 

e CRT controller systems 

e Data display terminals 

e Point-of-entry systems 

е Production control systems 


The 97098 CRT Controller Card is designed to 
interface the STD Bus microprocessor families to 
CRT or TV-type raster scan displays. Display 
format, video timing and cursor control are fully 
bus programmable providing the user with a wide 
variety of display options. 


Control of the circuit is achieved through the use 
of 18 data' registers and one "pointer" (address) 
register. The data registers are loaded with 
constant parameters during system initialization, 
which determine horizontal and vertical timing, 
mode control, cursor attributes, start address and 
cursor location. 


Video character data may be written to or read 
from the 2048-byte block of video refresh RAM. 

з The host system сап be interrupted оп vertical 
Ф геїгасе (if desired) to provide video ВАМ І/О 


without disturbing displayed information. 


The card is memory mapped and ‘occupies ЗК 
bytes of memory. 


И LINK 
(Сасяаў ин ) СЕТ Controller Card 


> 97098 


== pass [ise 


INTERRUPT GENERATION 


The user may select the interrupt feature by installing jumper No. J1. This interrupt is 
generated on every occurence of the vertical sync pulse to signal the processor that the 
display is in retrace. It allows updating of the video RAM or CRTC without disturbing the video 
screen. 


CHARACTER ACCENTS 
Inverse video and blinking characters may be achieved on a per-character basis using the 
seventh or eight data bit of video characters. Any one of four variations can be selected by 
proper placement of three jumpers. 
@ @ © Q 
(OLOKO) 
1. Upper case characters with software selectable character inverse and character blink. 
Jumper: 1 to 5, 2 to 6 and 3 to 4. The 97098 is shipped with this character accent selected. 
To alter this accent, cut the copper traces and install the necessary jumpers in step 2-4. 
The user selects character inverse by setting the eighth data bit of the character code 
to logical 1. Similarly, the character may be blinked by setting the seventh data bit of the 


Jumper Layout 


character. : 
7th bit 8th bit Accent 
Q Q None 
ф 1 Character inverse 
1 ф Character blink 
1 1 Blinking inverse character 


2. Upper and lower case characters with software selectable character inverse. Jumper 1 to 2, 
3 to 4 and 6 to 5. 


The user selects character inverse by setting the eighth data bit of the character code to 
logical 1. Character blink is disabled. 


3. Upper and lower case characters with software selectable character blink. Jumper 1 їо 2,3 
to 7, and 4 to 8. 


The user selects character blink by setting the eighth bit of the character code to logical 1. 
Character inverse is disabled. © 


4. Upper and lower case characters with software selectable character inverse-blink. Jumper 
1 to 2,4 to 3 апа? to 3. 


In this configuration, setting the eight data bit of the character code makes the character 
inversed and blinking. 


CRTC REGISTER DESCRIPTION 


LAOL ССЦ 


Generation of video signals is соп- 
trolled by the 6845 CRTC chip. The 
© chip has 18 internal registers, which 
may be programmed by the user to 
obtain the desired video signals. 


СЕТ Controller Card 


CORPORATION 97098 


gb x= 


Address Register: This 5 bit write-only register is used as a pointer to any one of the 18 data 
registers. When accessing a data register, the 5-bit register address is first written to the 
address register (even card address), then the desired data is written to (or read from) the 
data register (odd card address). 

Horizontal Total Register (RO): This 8 bit write-only register determines the horizontal sync 
frequency generated by the CRTC. 

Horizontal Displayed Register (R1): This 8 bit write only register determines the number of 
displayed characters per horizontal line. 

Horizontal Sync Position (R2): This 8 bit write only register determines the position of the 
horizontal sync pulse on a scan line. 

Horizontal Sync Width (R3): This 4 bit write-only register determines the width of the horizontal 
sync pulse. 

Vertical Total (R4) and Vert. Total Adjust (R5) registers: These registers are used together to 
determine the frequency of the vertical sync signal. To get an exact 50 or 60 Hz frequency 
R4 is loaaed with the integer number of character row times closest to (but less than) that 
needed for the desired frequency, then R5 is loaded with the number of scan lines 
necessary to make the frequency exact. 

Vertical Displayed Register (R6): This 7 bit write-only register determines the number of 
character rows displayed on the screen. 

Vertical Sync Position (R7): This 7 bit write-only register determines the position of the vertical 
sync pulse. 

Interlace Mode Register (R8): This 2 bit write-only register selects non-interlace scan, 
interlace sync scan or interlace sync and video scan. 

Maximum Scan Line Address Register (R9): This 5 bit write-only register determines the 
number of scan lines per character row. 

Cursor Start Register (R10): This 7 bit write-only register determines the first scan line of the 
cursor. In addition, two bits are used to specify cursor blink and the blink period. 

Cursor End Register (R11): This 5 bit write-only register determines the last scan line of the 
cursor. 

Start Address Registers (R12 and R13): These registers form a single 14 bit write-only 
register, which determines the first RAM address displayed on the screen. R12 is the high 
order bits and R13 is the low order byte. These registers can be used to implement 
hardware scrolling. 

Cursor Registers (R14 and R15): These registers determine the location of the cursor on the 
screen . These are read/write registers with the high order bits in R14 and the low order 
byte in R15. | 

Light Pen Register (R16 and R17): These 14 bit read-only registers store the current refresh 
address when the light pen input pulses high. 

Note: The 97098 CRT Controller Card does not include light pen capture circuitry. The 
address and data registers of the CRTC occupy a 1 k block of memory space. The address 
register is accessed as any even address of the 1 k block and is used as a “pointer” to any 
one of the 18 data registers. Data registers are accessed as any odd address of the 1 k 
block. 


TOP-OF-CARD SIGNALS 
The following signals are available through a standard, 9 pin D-type connector: 


PIN 1. Composite video: 75 ohm impedance PIN 4. Horizontal syne: TTL compatible 
PIN 2. Video: TTL compatible PIN 5. Light pen input: TTL compatible 
PIN 3. Vertical sync: TTL compatible PIN 6-9. Ground 


Specifications CRT Controller Card 
97098 


роди Щи 


e bus 


DIMENSIONS CHARACTER DEFINITION 

e Meets STD Bus specifications 

е 4.5 in. high by 6.5 in. long The following chart shows the codes for the character 
е 0.5 іп. maximum profile thickness generator PROM. Note that these codes are the same as 


ASCII codes minus 20 (hex). 


CARD INCLUDES 
15 Mhz crystal dot rate clock 


° 

е 2K bytes slaved video RAM 750 

e Vertical sync interrupt generation selectable by user. ў 

А К 1 92.9 4 Г № 

e Jumper-selectable address decoding E +++ ] 

e Jumper-selectable character accents 3 ! 3 ^ са “а 

e 6845 CRT controller chip Іі $ € $ t Ф ү. 
4 $ 4 0 т 4 t x 
5% 5 t v e u 23 

BUS INTERFACE LSO pe s; ку € у og 

е All signals meet STD Bus electrical specifications sit $ a x Ф з 5 

e Card is memory-mapped and occupies 3K bytes of memory 219 a зя j У ғ 
в + : к t k ( 7 

EXTERNAL CONNECTIONS 215 431217 

е DE-9S connector provides composite video and sep- : > В ii ae 


arate video signals. (Cinch #DE-9S or equivalent). 
Mating connector 97098-909. 

POWER REQUIREMENTS 

е Усс- +5 VDC + 5% at 1.5 amps. (max.) 

e GND - 0.0 volts 


BOSS LINE EDGE CONNECTOR PIN LIST 


PINN 


UMBER 
OUTPUT (DRIVE) 
INPUT (LOADING) 
| MNEMONIC | 


MEMORY MAPPING PIN NU 
OUTPUT (DRIVE) 


INPUT (LOADING) 


і 


The 97098 occupies а ЗК Буіе block of memory зрасе. 
Location of the block is user selectable for any of the 


ADDRESS JUMPER DEFINITION 
The card is shipped with jumper no. 5 installed. The diagram 
below shows how the address decoding is accomplished. 


| i УСС |__| МСС | +5 VOLTS 
б rollowing schemes: | GROUND [| Grd | | Gnd | GROUND 
А | -5мотѕ5 | | | f —5VOtTS | 
Jumper CRTC Registers Video Ram es EES NR 
0 0000-03FF 0400-0BFF о | 
1 2000-23FF 2400-2BFF > ЖЕНЕН АЛЕН 
2 4000-43FF 4400-4BFF | 04 || 
3 6000-63FF 6400-6BFF ANS re ااا‎ 
4 8000-83FF 8400-8BFF PAM |1 | 
5 АООО-АЗЕҒ A400-ABFF 
6 C000-C3FF C400-CBFF a o o 
7 E000-E3FF E400-EBFF TI 
| A9 І 
Е ee а 
Ар 
| MEMRQ* | 
| MEMEX* — | 
| MCSYNC* — | 


2. 
8 За За Ў В М а 
ШЕННЕН 


MCSYNC* 
| sSTATUSO* | — | STATUS 1* 
| Busra f | 

| INTRO] | INTAK* 

| NMIRO — | WAITRO® 


(ЕЕ неге 
|_PBRESET ||) [48| [47 SYSRESET° 
смт || [ому | | сюск | 
ыра Гам (245Цол| |Р | 
PAUXGND || |4439) | | AUXGNO | 
LAux-v Г |  isejiss] | | aux j 


*Designates Active Low LevelLogic Eff. 01-01-80 


Micro Link Corporation reserves the right to make changes anytime іп orderto improve design and to supply the best product possible. 


REPRESENTED BY: 


CED IED 


MICRO LINK CORPORATION - 624 S. Range Line Road, Carmel, Indiana 46032 - Telephone: (317) 846-1721 - TWX 810-260-2634 


INITIALIZING 97098 FOR 80 X 24 DISPLAY: 


WRITE TO LOCATION АООО THE REG.# TO BE ACCESSED 
WRITE TO LOCATION А001 THE CORRESPONDING VALUE. 


REG. # VALUE (HEX) 
00 6С 
01 50 
02 58 
03 09 
04 1С 
05 ор 
06 10 
07 16 
08 00 
09 08 
ОА 60 
OB OA 
oc 00 
OD 00 
ОЕ 00 
ОЕ 00 


NOTE: THE VIDEO CONNECTOR PIN OUT HAS BEEN CHANGED FROM THE LISTING 
IN THE DATA SHEET. THE NEW PIN ASSIGNMENTS ARE LISTED ON THE CORRECTION 
SHEET (PART OF THE APPLICATION NOTE). 


REF: 97098 CRI CONTROLLER CARD DATA SHEET 


TOP-OF-CARD SIGNAL PIN-OUTS 
(Incorrect) 


CORRECT TOP-OF-CARD SIGNALS: 


PIN l. Light pen input: TTL compatible 
PIN 2. Horizontal sync: TTL compatible 
PIN 3. Vertical sync: TTL compatible 
PIN 4. Video: TTL compatible 


PIN 5. Composite video: 75 ohm impedance 


СЕТ Controller Card 


APPLICATION NOTE: | 
97098 CRT CONTROLLER CARD 97098 


The 97098 CRT controller card із designed to interface the’ 
STD Bus microprocessor families to CRT or TV-type raster scan 
displays. This application note expands on the information 
found in the 97098 data sheet so the user may implement the 
card in a suitable host system, 


DESCRIPTION OF THE CRT CONTROLLER 


The primary function of the CRT controller card is to perform 
the raster-scan refresh of the video display. The card itself 
contains & Motorola 6845 CRT controller IC (or an equivalent), 
2X bytes of slaved video refresh RAM, а 2716 EPROM character 
generator, video processing logic and bus interfacing. 


6845 CRT Controller IC: 


The 6845 CRTC consists of programmable horizontal and vertical 

timing generators, programmable linear address register, 

programmable cursor logic, light pen capture register, and control 
circuitry for bus interface. All CRTC timing is derived from the 
CRTC clock (Tc), the period of which is 0.6 microseconds. Comparators 
continuously compare counter contents to the contents of the 
Programmable register file, RØ - R17 (See table 1). 


For horizontal timing generation, comparisons result in a borirontal 
Sync pulse of a frequency, position, and width determined by 
registers RØ - R3, and а horizontal display signal. 


For vertical timing generation, comparisons result in а vertical 
sync pulse of a frequency and position determined by registers 

R4 - R7, and a vertical display signal, NOTE: Тһе vertical sync 
pulse width is fixed at 16 raster lines in the vertical control 
section and is not programmable. 


The linear address generator locates the relative positions of the 
character codes in video RAM with their positions on the screen. At 
the beginning of а screen scan, the address generator uses the 
contents of the start Address registers (R12 and R13) to determine 
the location in video memory where display data starts. The host 
System can use the start address registers to achieve hardware 
scrolling through 16K characters. 


The cursor logic determines the cursor location, size, and blinking 
rate on the screen, А11 are programmable using registers R10, R11, R14, 
and R15, | ° 


The light pen input going high causes the current contents of the 
address generator to be latched in the light pen registers, R16 and 
R17. The contents of the registers are subsequently read by the 
hast processor. NOTE: Тһе 97098 card does not provide light pen 
"capture" circuitry necessary to realize this function. 


Video RAM: 


2K bytes of slaved video RAM is located on the card at address 

A400 through ABFF (as shipped). Тһе host system puts characters on 
the video screen by writing the proper character codes to the 

desired location in RAM. The CRTC chip uses this data in conjunction 
with the character generator to output the proper dot patterns to 

the video display. 


The CRTC addresses this block of RAM as 0000 through 07FF during the 
video scan, If the start address registers and loaded with 0000, the 
first character displayed (upper left corner of Screen) will be 
whatever character code the host system wrote to RAM at A400. 


Character Generator: 


The character generator is а programmed 2716 EPROM which contains the 
dot patterns of the complete А$С11 character set plus some graphic 
patterns. Space is available in the EPROM for 16 additional 
character dot patterns which may be programmed by the user. For more 
informati^n on this subject, contact the Engineering department at 
Micro-Link Corp. 


Bus Interface: 


The CRT controller card interfaces to the STD Bus and meets all 
е" есегіса! specifications thereof. Signals used are defined on 
the back page of the 97098 Data Sheet, 


Vide^ Processing logic: 


This circuitry provides the actual video signals to the CRT, 
inc'uding both a composite video signal and separate video, 
horizontal sync and video sync signals. These signals are brought 
off the card through а standard, 9-pin D-type connector. 


CRT SCREEN FORMAT 


The CRT Controller is programmed in scan line, character time 
and character row time units. Figures 2 and 3 show the relationship 
between these units and the video screen format. 


СКТС REGISTER FILE DESCRIPTION 


Ninteen registers in the CRTC chip may be accessed by means of 
the data bus. (See table 1) 


Address Register: 


The address register serves as a pointer to access the remaining 18 

data registers. ТЄ is a 5 - bit write only register. When accessing 

а data register, the 5 - bit data register address is first written to 
the address register, then the desired data is written to (or read from) 
the data register. The card is shipped with the address register as 

any even address in the range АЙ Й ~ A3FE. The data register is any odd 
address in the same range. The memory mapping may be changed as shown 
in the 97098 data sheet. 


Horizontal Timing Registers: RZ - R3 

Figure 2 shows the visible display area of а typical CRT monitor giving 
the point of reference for horizontal registers as the left most displayed 
character position. Horizontal registers are programmed in character 
time units (Tc) with respect to the reference. 

Horizontal Total Register: RØ 

This 8 — bit write - only register determines the horizontal sync 
frequency. It is the total number of displayed plus non-displayed 
character time units minus 1. (RØ = Nhe ~ 1) 


Horizontal Displayed Register: Rl 


This 8 - bit write-only register determines the number of displayed 
characters per horizontal line. (Rl = Nhcd) 


Horizontal Syne Position: R2 


This В - bit write-only register determines the horizontal 
sync position during the horizontal scan. (RIK R2« Rf) 


Horizontal.Sync Width: R3 


This 4 - bit write-only register determines the width of the 
horizontal sync pulse in character times, 


Vertical Timing Registers: R4 - R9 


The point of reference for vertical registers is the top character 
position displayed, Vertical registers are programmed in character 
row times or scan line times. 


Vertical Total Register: R4 

Vertical Total Adjust Register: R5 

The vertical sync frequency is determined by both R4 and R5. The 
calculated number of character row times is usually an integer 

plus а fraction to get exactly а 50 or 60 Hz vertical refresh rate. 
The integer number of character row times minus one is programmed in 
the 7 - bit write-only Vertical Total register; the fraction is 
programmed in the 5 - bit write-only Vertical Total Adjust register 
es a number of scan line times. 


Vertical Sync Position: R6 

This 7 - bit write-only register determines the number of displayed 
character rows on the video screen and is programmed in character 
row times, 


Vertical Sync Position: R7 


This 7 - bit write-only register determines the vertical sync position 
with respect to the reference and is programmed in character row times, 


Interlace Mode Register: R8 


This 2 - bit write-only register controls the raster scan mode. See 
section on Display Modes for operation. 


Maximum Scan Line Address Register: R9 


This 5 - bit write-only register determines the number of scan lines 
per character row including spacing. The programmed value is a max. 
Address and is one less than the number of scan lines needed. For the 
97098 card, a minimum of 10 scan lines are needed for upper case 
characters and 12 scan lines sre needed for lower case characters. 
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Figure 2 


ToTAL t oF EE ^HARACTERS (RO = N&-1) > 


Nned : ЖОҒ HORLTONTAL CHARACTERS DISPLAVEO (R1) | 


zl Neursor START LINE (R10) 
li “CURSOR ENP LINE (R11) 


Ханна? 
URSOR ADDRESS (RIY, 815) 
START ADDRESS (812, R4) ° чар 


же Е Е шы лады 


HORIZONTAL 
RETRACE 
DISPLAY PERIOD PERIOD 


(Non -display ) 


VERTICAL RETRACE PERIOD 
(Non- display) 


CRI Sereen Format 


Cho rard Er 
Row 


interna № 


CRTC Clock 


Internal 
:haracler 
‘address 


Zhoracler 
number 


internal 


Display 


Enable 


Horizontal 
Syne 


EEC, 300000000 


ТЕКТІК 
—— p 

4: 9 i i 

' | 

' I 

= | E 

I 1 1 

| 


| 
(Муса x Te) 
n 4 


Te'* Internal CRTC clock period = 0.6 us (15 MHz crystal ) 

Nye = Total number of horizontal character dimes (clock periods ) 
Мыса = Number ef horizontal characters displayed 

Nhs = Position of horizontal sync in character times 


Nav = Horizontal syne width in character times 
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Other Registers: R10 - R17 
Cursor Start Register: R10 


This 7 - bit write-only register controls the cursor format and 
the cursor start scan line, бее section on Cursor Operation. 


Cursor End Register: R11 
This 5 - bit write-only register sets the cursor end scan line. 
Start Address Registers: R12 and R13 


These two registers form а 14 - bit read/write. register which 
determines the first video RAM character address put out as a 
refresh address after vertical blanking. R12 is the 6 - bit 

high order register and R13 is the 8 - bit low order register. 


Cursor Address Registers: R14 and R15 


These two registers form а 14 - bit write-only register which 
determines the cursor location on the video screen. R14 is the 
6 - bit high order register апа R15 is the 8 - bit low order 
register. 


Light Pen Address Registers: R16 and R17 


These two registers form а 14 - bit read-only register which is 
used to store the contents >f the address generator when the light 
pen input puses high. R16 is the 6 - bit high order register апа 
R17 is the 8 - bit low order register. 
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CRTC Internal Register Assignment 


Table 1: 


CURSOR OPERATION 


The circuitry of the 97098 CRT controller card allows up to 

16 scan lines рег character row. Although the 6845 CRTC can be 
programmed for up to 32 lines, this is not compatible with the 
character generator setup. 


А эпе character wide cursor can be controlled by storing values 
into the cursor start (R10) and cursor end (R11) registers along 
with the cursor address registers (R14 and R15). 


Bit 5 and bit 6 of the cursor start register (R10) control the 
cursor display and blink rate as follows: 


Cursor Operating Mode 


Display cursor continuous] y 


О 
О 


Blank cursor continuously 
Blink cursor at 1/16 field vote 
Blink cursov at 1/32 field rate 


© 1 
2 О 
1 1 


ЭФ Фф 


-L E654 LL) 24242: 


Ld S і а 
(cases 


Lh dh dh ch bh saus E 
нына а AT TT TT a | 
% A 


T ; фф Фф ed 
6-1% Ed dd dee 


Under line Cursor Overline Cursor Block Cursor 


Кто = OA, RIL= OA R10-OO,R11-OO _ RIO <00, R11 = ОА 


Figure Ч : Cursor. Pisplay Examples 


A cursor of up to 16 scan lines in height can be displayed on and 
between the scan lines as loaded into R10 and Rill. Some examples 
are shown in figure 4. 


The cursor is positioned by changing the contents of the Cursor 
e Address registers (R14 and R15). Тһе cursor can be placed at 
any 5f the 16K character positions, thus facilitating hardware 
paging and scrolling through memory without loss of the cursor's 
origina". position. Š 


DISPLAY MODES 


An illustration of the three raster scan modes of operation is 
shown in figure 5, 


Normal Sync Mode 
(Non- interlaced) 


Го | 1 Interlace Sync Mode 
леса Suse а Дөш тыда 


Normal Sync Interlace Syne Inter lace sync + video 


Figure 5: Interlace Control 


Norma! sync mode is non-interlaced. Іп this-mode, each scan line 
is refreshed at the vertical field rate (e.g., 50 or 60 Hz). In the 
interlace modes, frame time is divided into even and odd alternating fields. 
The horizontal and vertical timing relationship results in the displacement 
of scan lines in the odd field with respect to the even field. When the 
same information is painted in both fields, the mode is called "Interlace 
Sync"; this is a useful mode for enhancing readability by filling in a 
character. When the even lines of а character are displayed in the even 
field and the odd lines in the odd field, the mode is called "Interlace 
Sync and Video." This last mode effectively doubles the character density 
»n a monitor of a given bandwidth. The disadvantage of both interlace modes 
б is ап apparent flicker effect, which сап Бе reduced Бу careful monitor 
design. 


Some restrictions оп interlace mode operation аге: 

1.) The total horizontal character count (Nhc) programmed 
into RØ must be odd in order to represent an even 
number of-character-times for each horizontal scan. 

2.) For Interlace Sync and Video mode only; 

а.) Тһе maximum scan line address (R9) must be odd 
(i.e., an even number of scan lines) 

b.) The number of vertical rows displayed must be even. 
The programmed number іп R6 must be one-half the 
actual number required. 

c.) The cursor start and cursor end registers (R10 and R11) 
must both be even or both odd. 


LIGHT PEN OPERATION 


The Light Pen input of the 97098 CRT Controller is an active high 

signa’ which strobes the current contents of the CRTC address counter 
into the light pen registers, R16 and R17. “he user must connect a 
suitable light pen capture circuit to this input which provides a 

pu'se (min. width = 100ns) to the CRTC. NOTE: For normal CRTC operation 
the "ight pen input is grounded by jumper 73. When using the light pen 
input, this jumper must be disconnected. 


РА 
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PROGRAMMING THE 97098 СЕТ CONTROLLER 
Initialization: 


The CRTC registers RO - R15 must be initialized after power is 

applied to the system. The processor normally loads the timing 
parameters into the registers sequentially from a firmware table. 

The values in registers RO - Rll are not changed after initialization 
in mst systems. Table 2, figure 6 and figure 7 show some sample 
calculations and programming examples for 6800 and 8985 processor 
systems. Both software examples load the CRTC with timing parameters, 
C'ear the video screen, then stop. The addresses used in these examples 
are those of the card as it is shipped. š 


Scrolling: 


The Start Address registers (R12 and R13) determine which memory 
location is the first displayed character on the screen. Since the 
CRTC linear address generator counts from this beginning count, the 
disp'ayed portion of the screen may be a window on any continuous 
string 5f characters within a 16K block of refresh memory. Іп this 
manner, scrolling up or down is possible...by line, page or character. 


Vertical Interrupt: 


Ву installing jumper Jl on the circuit board, the user enables the 
vertical interrupt generated on every vertical sync pulse. “his allows 
updating of video RAM and/or the CRTC registers during the vertical 
retrace non-display time, so that the displayed information is not 
disturbed. 


Character Set and Accents: 


Characters are displayed on the screen by writing the desired character 
codes to successive video RAM locations. Тһе chart of figure 8 defines 
the character codes which must be written to the video RAM. Note that 
these codes are the same as ASC11 codes minus 20 (hex), and that there 
are additional "graphic" characters provided for graphs, outlines or 
even games, Inverse video and blinking characters may be achieved on a 
per-character basis using the seventh or eighth data bit of the character 
Codes. Any one of four variations can be selected by proper placement of 
three jumpers on the circuit board at location J4. 
6646 
OOOO 
! 56782 
1. Upper case characters with software selectable character inverse and 
character blink. 
Jumper: 1 to 5, 2 to 6, and 3 to 4. 


Jumper Layout, Ju 


PROGRAM 
106 X 0.6 = 63.6 US 106-1=105 · | 7 


Н TOTAL 
=з A iE 

H DISPLAYED 
eee 


START ADR (Н) ік 
START ADR (L) 
CURSOR ADR (H) в 


R15 CURSOR ADR ) = 


CRTC CLOCK PERIOD = Tc = 0.6 MS (with 15 MHz crystal) 

SCAN LINE PERIOD = Tsl = Міс X Tc = 106 X 0.6 MS = 63.6 MS 

CHARACTER ROW PERIOD = Tcr = (# of scan lines) X Tsl = 12 X 63.6 MS = 736.2 MS 
* These values are based on standard horizontal and vertical sync frequencies 
(15750 Hz horiz. Sync, 60 Hz vert, sync) with the 97098's 15 MHz clock crystal. 


TABLE 2: TYPICAL 80 X 16 SCREEN FORMAT INITIALIZATION OF THE 97098 СКТ CONTROLLER. 


£l 


0000 5F 
0001 CE 
0004 F7 
0007 А6 
0009 в7 
OOOC O8 
OOOD 5С 
000Е cl 
0010 26 
0012 4F 
0013 CE 
0016 А7 
0018 o8 
0019 8c 
001c 26 
001E 20 
0020 69 
0024 14 
0028 00 
002С 00 

Figure 6: 
0000 АЕ 
0001 11 
0004 21 
0007 32 
ОООА 46 
000B EB 
OOOC 70 
OOOD EB 
OOOE 23 
OOOF 3C 
0010 FE 
0012 с2 
0015 06 
0017 21 
001А 70 
001в 23 
001C 7C 
001р ЕЕ 
001F C2 
0022 C3 
0025 69 
0029 14 
002D 00 
0031 00 


Figure 7: 


CLR 
00 20 LDX 
АЗ FE CRICIN STA 
00 LDA 
A3 FF STA 
INX 
INC 
10 CMP 
F2 BNE 
| CLR 
A4 OO LDX 
00 CLEAR STA 
INX 
AC 00 CPX 
F8 BNE 
FE STOP BRA 
50 56 06 
OB 10 11 
OB 60 ов 
00 00 00 


97098 Initialization for 
Processor Systems 


CLB 
FF A3 LPI 
25 00 LPI 
FE A3 CRTCIN STAD 
LDB” 
XPDH 
LDM 
XPDH 
INCP 
INC 
10 CPAI 
07 00 JMP 
00 LDBI 
00 A4 LPI 
CLEAR LDM 
INCP 
LDA 
AC CPAI 
1А 00 JMP 
22 00 STOP JMP 
50 56 06 
“BB 10 11 
OB 60 Ов 
00 00 00 


‚ #5 20 
В SA3FE 


А О,Х 
А $АЗЕР ^7 


В 510 
' CRTCIN 


#$ A400 


А. OX 


#$ АСОО 
CLEAR 
STOP . 


6800 


DE, A3FFH 
HL, 0025H 
A3FEH 

M 


B 


HL 
A 

10H 

20, CRTCIN 
0 

HL, A400H 

B 

HL 

H 

ACH 

ZO, CLEAR 

STOP.. 


Clear Counter 
Pointer to Table 
CRTC ADR. Register 
Get Table pata 
Acc. to CRTC reg. 


‘Increment Pointer 


Increment Counter 
Last CRTC reg.? 


Clear video screen 


Stop 


Clear Counter 
CRTC data reg. 
Pointer to table 
Get table data 
Acc. to CRTC reg. 
Increment pointer 


Increment counter 
Last CRTC reg.? 


Clear video screen 


Stop 


97098 Initialization for 8085 Processor Systems 


Upper 4 bits 


FIGURE 8: CHARACTER DEFINITION 


16 


The user selects character inverse by setting the eighth data bit 
of the character code to logical 1. Similarly, the character may 
be b'inked Ьу setting the seventh data bit of the character. 


‚ 7th.bit 8th bit Accent 
0 0 None 
0 1 Character inverse 
1 0 Character blink 
1 1 Blinking inverse character 


Upper and lower case character with software selectable character 


inverse. 
Jumper: 1 to 2, 3 to 4, 5 to 6 


The user selects character inverse by setting the eighth data bit of 
the character code to logical 1. Character blink is disabled, 


Upper and lower case characters with software selectable character 


blink. 
Jumper: 1 to 2, 3 to 7, 4 to 8. 


The user selects character blink by setting the eighth bit of the 
character code to logical 1. Character inverse is disabled, 


Upper and lower case characters with software selectable character 
inverse-b? ink. 
Jumper: 1 іо 2, 4 to 3, 7 to 3. 


In this configuration, setting the eighth data bit 5f the character 
code makes the character inversed and blinking. 


NOTE: Тһе 97098 card is shipped with configuration #1 


MEMORY MAPPING 


The 97098 occupies а 3K byte block of the host systems memory space. 
Location 5f the block is user selectable with jumper 22 on the circuit 
board for any of the following address schemes: 


Jomper # CRTC Registers Video RAM 
0 ОООО - ОЗЕР. 0400 - ОВЕЕ 
1 2000 - 23РР 2400 - 2BFF 
2 4000 - 43FF 4400 - 4BFF 
3 6000 - 63FF - 6400 - 6BFF 
4 8000 ~ 83FF · 8400 - 8BFF 
5 А000 - АЗЕР A400 - ABFF 
6 C000 - C3FF ` C400 - CBFF 
7 E000 - ЕЗЕР ° E400 - EBFF 


The ІК CRTC register block decodes the address and data register 
selection as follows: 


а. Any even address in the ІК block selects the CRTC address 
register. 

b. Any odd address in the ІК block selects the CRTC data 
registers. ў 


ТОР - OF - CARD SIGNALS 


All video signals are accessed through a standard DE - 9S connector 
defined as follows: 


Pin 1: Composite video signa’, 75 OHM impedance. This signal 
contains the video dots, horizontal and vertical sync 
signals. It can be fed to a monitor or RF modulated and 
fed to a standard TV. 


Pin 2: Video signal, TTL compatibie. This signal is the separate 
video dots without sync signals. 


Pin 3: Vertical sync signal, TTL compatible. This is a negative 
vertioal sync output. 


Pin 4: Horizontal sync signal, TTL compatible, This is a negative 
horizontal sync output, 


Pin 5: Light pen input, TTL compatible. This is the light pen 
strobe input to the 6845 CRTC. | 
NOTE: Jumper J3 must Бе removed when using this input. 


Pins 6 through 9 on the connector are tied to ground. If separate 
positive sync pulses are required for the monitor, a modification 

of the circuit board is required. This involves bypassing the 
inversion of the sync signals by a pair of NAND gates (1C 21). Refer 
to the circuit diagram or contact Micro-Link Corp. for further details. 


Any questions or problems on the 97098 CRT Controller card may be 
directed to... 


MICRO-LINK CORPORATION 
624-B S. Range Line Rd. 
Carmel, IN 46032 


Telephone: (317) 846-1721 
ТИХ: 2-56: ::810-260-2634 
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DESCRIPTION 


„1ч? CAP. 

4.7uf САР, 
«0194 CAP, 
220РҒ САР, 

louf САР, 

33РҒ САР, 

OCTAL BUFFER 

1 ОР 10 DECODER 
CRT CONTROLLER 
QUAD DATA SEL 
RAM 21141У-3 
QUAD D P/F 

DUAL ONE SWOT 
HEX/QUAD D F/F 
8 BIT LATCH 

?K X 8 EPROM 
QUAD 2 INP OR 
QUAD 2 INP OR 
QUAD 2 INP AND 
QUAD 2 INP NAND 


TRANSISTOR 
TRANSISTOR 
4.7k,h M, 5% RES 
680 OHM 

2.7 


40 РІН ІС SOCKET 
24 РІН IC SOCKET 
CARD EJECTOR 

PC BOARD 


PART NO. 


C33OC104M541CA 
T390E475M050AS 
С062К103М2Х5СА 
С312С%21М2Н5СА 
T392C106K016AS 


MANUF. 
KEMET 
KEMET 
KEMET 
KEMET 
KEMET 


7415244 
741542 
6845 
7415157 
2114 
74174 
7412394 
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2716 
7422 
741532 
74LS08 B+ 
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7404 
74163 
7416554 
745175 
555 
7486 
2м2222 
282369 


MP150 CRYSTEK 
DEP CINCH 
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052-24-110чв SARPE 
610 SAE 


MICRO-LIWY P.N. 


12250-104 ; 
12850-475 
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SOLDER WIRE 
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MODIFICATIONS TO ATA SBWW1 
FOR ECLIPSE/RPU-VIRTUAL VIDEO RAM 


. Cut etch AV-1 to bus pin 32 (RD) 
. Cut etch AV-5 to bus pin 31 (WR) 


3. Cut etch AV-10 to bus pin 33 (IORQ) 
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ТТЫ PANELCODER" SERIES 


ROTASWITCH® INCREMENTAL SHAFT ENCODERS 


BULLETIN PC 60 


Designed specially for applications requiring a hand operated This unit employs solid state, LED sources and a circuit board 
panel mounted optical encoder, the PANELCODER Series edge connector. 

offers the lowest cost unit available. The mounting configuration If you are considering eliminating old style potentiometers with 
has been designed to correspond with typical potentiometer type their wiper wear and noise, the PANELCODER Series offers you 
panel mounting. Complete with a built in 2 + 1 inch ounce the way to go digital economically. For further information, 
torque to prevent flywheel or knob movement under vibration. please contact our application Engineering Department. 


SPECIFICATIONS 


Mechanical . 
Outline and Mounting....... See reverse side шы 
Speed Output € 10K Л Іоаа....... 
(Manually Operated) ...... 100 rpm max. cont.; 
300 rpm @ 10% duty cycle 
Torque... rr wwe 2 +1 іп. oz. 
Environmental Model 62D 
Temperature, Operating...... 0°С to 55°C Output (2 500 Л load....... 
Storage ....... —40°C to 85°С 
Electrical 
Power Input (УСС)......... 5 vde + 5% @ 60 ma max. Accuracy di eio uet xp НЫ; 
Codeit ые vts d M As Wan Incremental, quadrature Termination <. su eee esas 
Resolution............... As Specified 256 Pulses per Соппесвогерыва гем а краны? 


Revolution max. 


Logic “17 4.0 V min. 
Logic ‘0’ 0.5 V max. 
Quasi-square wave 


Logic 1” 3.5 У min. 
Logic ‘0’ 0.5 V max. 
Square wave, 

TTL compatible 


+10 minutes of arc 
Solder terminals, optional 
Compatible with Cinch 
#50-6A-20 or equivalent 


©1979 DISC INSTRUMENTS, INC. 


PHYSICAL CHARACTERISTICS 


27.4mmMAX. 


3/8-32 UNEF 
MOUNTING NUT SUPPLIED 


IF CONNECTOR NOT USED, 
SOLDER BOTH SIDES OF WIRE 
FOR CONTINUITY 


90°+45° Electrical 
E F- OUTPUT 
الالال‎ 


| OUTPUT 


CW ROTATION OF SHAFT 


MODEL 66D 


90° 445° Electrical 
p 2 OUTPU 
ea X А 


OUTPUT 


—— KEYWAY 


—— OUTPUT B CW ROTATION OF SHAFT 


-— %5УОС 
o -— OUTPUT А 
( 
-ө- 


Б м/с 
mo --- GROUND +5VDC +5VDC 
22156 тур. 5 Рі 4 
3. 96mm aces 
TERMINAL IDENTIFICATION 
GND 


VIEW А-А 


SCHEMATIC SCHEMATIC 


MODEL DESIGNATION 


ў 66D - 200 - ERN 


ЖТТ ТЕККЕ x — VDC 
BASIC MODEL - PULSES PER REVOLUTION _ 


66D QUASI~SQUARE WAVE As specified As specified [256 PPR max.] PPR max.) 
620 SOUARE WAVE, ТТІ COMPATIBLE 


ORDERING INFORMATION 


Call out per Model Designation above, specifying: 


I. PANELCODER Model Number 
2. Pulses Per Revolution 


© 3. VDC 
4. Quantity and Delivery Required. 


DISC INSTRUMENTS, INC.*102 EAST BAKER ST.eCOSTA MESA, CALIFORNIA 92626» PHONE(714)979-5300¢ TWX910-595-1987 DISC СЭМА 


678-3-15BCP Printed in USA 
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© ЕСЕМЕП “каў 
2048-word X 8-bit High Speed Static CMOS RAM 


FEATURES 

Single 5V Supply and High Density 24 pin Package 

High Speed: Fast Access Time 120ns/150ns/200ns (max.) 

Low Power Standby and Low Power Operation; Standby: | 100uW (typ.) 
Operation: 180mW (typ.) 

e Completely Static RAM: No clock or Timing Strobe Required 

e Directly TTL Compatible: All Input and Output 

е 
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Pin Out Compatible with Standard 16K EPROM/MASK ROM 
Equal Access and Cycle Time 


m FUNCTIONAL BLOCK DIAGRAM 
(DP-24) 


— NES п PIN ARRANGEMENT 
Memory Matrix ---о GND 
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1/01 с 
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жЕ Control — 
б. ————ÁÀÓ€ 
Logic Е 
WE o— (Тор View) 
а ABSOLUTE MAXIMUM RATINGS 
нет Symbol Raung : Unit 
Vot!:age on Any Pin Relative to GND | VIN 0.5 to +7.0 | У 
Operating Temperature Торғ 0 to +70 i “с 
Storage Temperature — Ен ЗИ I —55 to +125 | “с 
hA ICH S N—c———Ó— e. ы жы 
Temperature Under Bias Толе 22-10% +85 °C 
Power Dissipation ! Рт 1.0 | w 
s TRUTH TABLE 
©$ ОЕ We Mode Voc Current | МО Pin i Ref. Cycle 
H x | x ' Not Selected 15В.15В1 | Hign Z | 
L ! о. i = Read Ice Dout "Read Cycle (1) ~ (3) 
L | н ; L l Write _ lec | Din Мігіте Cycle (1) 


"ocu e pig MP Were idet ср I i Write Cycle (2) 
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Ў» RECOMMENDED DC OPERATING CONDITIONS (Te = 010 «70'C) 


V i 

Supply Voltage UEM - saka — 5 б z 

CET Oe 74 н ў 122 | I 35 Е I 6.0 1 v 

Input Voltage | ы” : AG apu ———— Da - ~ : ү 
11, T ы : 


* Pulse Width: 50 ns, ОС: К, min. = -0.3V. 


s DC AND OPERATING CHARACTERISTICS (Fcc = Sv : 10%, GND = OV, Ta = Oto + 70°C) 
HM6116P-2 ' HM6116P-3/-4 i 


Item Symbol | Test Conditions ©, : р 
min. | typ? . max. min. typ? | тах 


і 
i 
1 


Input Leakage Current 1/11: | Исс=5.5М, Vin = GND to Vcc | 
m ' CS = VIH or OF = Viu. i { ' i 
Output ое аш нды ! !iLo! | аб GNO to “сс p жұт Жа. ў 39 i - - : 10 3 uA 
Icc !С5 = Vir. I/O = OMA і = 40 $80 ; - 35 ' 70 тА 
Operating Power Supply === 
© .. IH = н“ ; 2% ! ! =. = = 
urrent Іссі lo = OMA ! | 35 | 30 mA 
Average Operating Current /cc2 ' Min. cycle, duty = 100%_ | _ | 40 : 80 ! = 35 70 ' mA 
í [2 | =< |5 | 15 - 5 745 [| mA 
Sender Feind | -E = жі 0.2v.Fin E V : | | = 
Current | = сс —0.2V, Yin £ Vec b ы Ц " | і 
IsB1 ! 20.2V or Vin Š 0.2V к i 0.02 2 Н | 002; 2 mA 
| ^ | JOL = 4mA Í < - ! 04! = } = ! - " 
Output Voltage Шы JOL = 2.1 mA - | - €: = 9н ' 04 |! 


Ион Іон = –1.0тА 


°: Vcec = 5V, Tc = 25°С 
**: Reference Only 


s AC CHARACTERISTICS (Усс = 5V 10%, То = Oto +70°C) 


AC TEST CONDITIONS 

Input Pulse Levels: 0.8to2.4V - NES uwe .% te 2-2 Input and Output Timing Reference Levels: 1.5V 

Input Rise and Fall Times: 10 ns Output Load: 1TTL Gate and СІ, = 100pF 
(including scope and Jig) 
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Item Symbol 


Read Cycle Time TRC 
Adaress Access Time AA | 
Chip Select Access Time LACS 


Chip Selection ro Output in Low Z 


Output Enable to Output Valid МЕС < 9», 44 


Output Enable to Output in Low 2 on 
_Chip deselection to Output in High Z NEC е E E снг | _ 
“Chip Disable to Output іп. н a us 


Output Hold from Address Change 


@ WRITE CYCLE 


i і HM6116P-2 HM6116P-3 HM6116P-4 
пет Symboi P s A Coi PNE RO - : - - Unit 
1 min І typ. ' min. / Мах. min. . max. 
Write Cycie Time ус | 120 | _ 150 i| - . 200 | - н ns 
Chip Selection to End of Write су | 70 - i 9 ¦ - t 120 | = © ons 
Address Valid to End of Write i TAW ! 105 ` - і 120 : = ` 140 ^ = р ns 
š 5 : - : ? 
Ecl эч: ЖР? С ЖЕ те ee ВЕ 
Write Pulse Width i Iwp | 70 | - 9 , _ 120 : -= : ns 
— E ee + Se т 2 
| 1 | _ 10 _ ns 


Write to Output in High Z 1 


Write Recovery Time ШЕГУ; 5 _ 10 
e... Disable to Output in High Z | тоня | о г 40 | 0 50  ; 0 60 ns 
و‎ d Sir MR LEN DE HN 4 с — 
| | 0 | i | 
! i : 


Data to Write Time Overlap ! 


Data Hold from Write Time 
Output Active from End of Write 
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= CAPACITANCE V = 1MHz, Ta = 25°С) 


i ————————————————7 
Item | Symbol | Test Conditions | typ. | тах. | Unit 
Ingut Capacitance | Cin | Vin = 0V | 3 | 5 | - pF 
| Ио = OV | 5 | 7 | рЕ 


e Read Cycle (1) Notes) 1,5 


Address 


ГАА | 


s RR RSL ALAS 


_ = 
= NN e | 777 


Dout 


е Read Cycle (2) Notes) 1. 2, 4, 5 
ts хошал leur 


& always lar 


IRC 


Address 


% Read Cycle (3) Notes) 1,3,4,5 
ot «оолу 


Dout 


NOTES: 1. МЕ is High for Read Cycte. 
2. Device is continuously selected, CS = Vit. 
3. Address Valid prior to or coincident with CS transition 
Low. 
4. OE = Vit. 
5. When CS is Low. the address input must not be in the high 


impedance state. 
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в TIMING WAVEFORM 
г Write Cycle (1) Notes) 1 | Пус 
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e Write Cycle (2) Notes) 1, 6 | twe | 
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NOTES: 1. WE must be high during all address transitions. low transitions or after the WE transition, output remain in 

2. A write occurs during tne overlap ((wP) of a low CS and a a high impedance state. 
low WE. 6. OE iscontinuously low. (OE = VL) 

З. IWR is measured from the earlier of CS or МЕ going high to 7. Dour is the same phase of write data of this write cycle. 
the end of write cycle. 8. Dour is the read data of next address. 

4. During this period, 1/О pins are in the output state so that 9 н CS is Low during this period, ИО pins are in the output 
the input signals of opposite phase to the outputs must not state. Then the data input signals of opposite phase to the 
be applied. Outputs must nor be applied to them. 


5. If the CS low transition occurs simultaneously with the WE 
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SUPPLY CURRENT SUPPLY CURRENT 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 


Supply Current ICC, /cc2 (Normalized) 
Supply Current ICC, /cc2 (Normalized) 


45 445 59 525 55 


Supply Voltage vee (vi Ambient Temperature Ts (C 


ACCESS TIME ACCESS TIME 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 


Access Time r AA, ДС; (Normalized) 
Access Time t44, tA CS (Normalized) 


45 (5 50 525 55 


Supply Voltage vee v) Ambient Temperature г, <<) 
ACCESS TIME SUPPLY CURRENT 


vs. LOAD CAPACITANCE vs. FREQUENCY 


Таа25С 
Vec a MIN 


/.ccess Time 144, tAC'S (Normalized) 
Supply Current /cc? (Normalized) 


Frequency / :мна! 


Load Capacitance С: pF! 
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